Cellular stress-response modulators in the acute rat model of peritoneal dialysis.
Cytotoxicity of peritoneal dialysis fluids (PDF) not only results in cellular injury, but also induces heat-shock proteins (HSP), the main effectors of the cellular stress response. This study investigated effects of modulation of mesothelial HSP expression on peritoneal membrane integrity during acute PDF exposure. In the acute in vivo rat model of peritoneal dialysis (PD), either the HSP coinducer indomethacin or the HSP suppressor quercetin was added to standard PDF (CAPD 3, Fresenius, Germany). HSP-72 expression, number of detached mesothelial cells, and peritoneal protein loss were evaluated at the end of a 4-h dwell time. Compared with pure PDF exposure, addition of indomethacin resulted in increased expression of mesothelial HSP-72, reduced mesothelial cell exfoliation, and reduced peritoneal protein loss. Addition of quercetin resulted in decreased expression of HSP-72, increased mesothelial cell exfoliation, and higher peritoneal protein loss. Differences were statistically significant between indomethacin-treated and quercetin-treated rats. Mesothelial HSP expression was related to markers of peritoneal membrane integrity upon in vivo PDF exposure, consistent with HSP-mediated cytoprotection. These data clearly demonstrate the potential for clinically feasible pharmacologic interventions with the cellular stress response as a novel therapeutic approach to improve PD outcome.